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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-3, 5-9, 14, 17 and 20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Urushima (US 6,791,195). 

Regarding claims 1-2 and 20, Urushima discloses in figure 6 a heat radiation 
structure of a semiconductor device comprising a substrate 14 (col. 18, line 16) having 
on a surface thereof, a first area on which the semiconductor device 3 is mounted, and 
a second area which surrounds the first area; and the semiconductor device having a 
first surface and a second surface opposite to the first surface, the second surface 
having a periphery, the semiconductor device additionally having a plurality of terminals 
21 (col. 15, line 14) provided on the first surface, wherein the semiconductor device is 
mounted on the substrate in such a manner that the first surface is opposite to the 
surface of the substrate, and wherein a first heat radiating film (left and right side 
portions of elements 30) is disposed on the second area of the substrate, and a second 
heat radiating film (central portion of element 30) is disposed on the second surface of 



Application/Control Number: 10/822,691 Page 3 

Art Unit: 2815 

the semiconductor device but does not extend beyond the periphery of the second 
surface with the second heat radiating film 30 being spaced away fro the first heat 
radiating film. It is noted that element 14 is an interposer, which can function as 
substrate. 

Regarding claims 3 and 5, Urushima discloses in figure 6 the substrate 14 is 
provided with external electrodes 31 connected to an external board, and the external 
electrodes 31 formed on the back of the substrate. 

Regarding claim 6, Urushima discloses in figure 6 wirings 15 are formed on the 
surface of the substrate 14, and the terminals 21 of the semiconductor device and the 
wirings of the substrate are electrically connected to one another. 

Regarding claim 7, Urushima discloses in figure 6 the semiconductor device 
includes a semiconductor element 3 formed with an electronic circuit (i.e. elements 16, 
21 ) and a resin layer 22 formed on the semiconductor element and the terminals 21 are 
formed on the rein layer. It is noted that element 22 functions to protect the surface of 
the semiconductor device 3 (col. 21 , lines 62-63). As such, element 22 can function as a 
resin. 

Regarding claim 8, Urushima discloses in figure 6 the surfaces of the first and 
second heat radiating films 30 are exposed. 

Regarding claim 9, Urushima discloses in figure 6 wirings 15 are formed on the 
surface of the substrate 14, and the first heat radiating film 30 is formed so as to cover 
the wirings. 
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Regarding claims 14 and 17, Urushima discloses in figure 6 the first and second 
heat radiating films 30 comprise a common material, and a thermal emission film having 
thermal radiation is used for the first and second heat radiating films. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over figure 6 of 
Urushima in view of figure 1 1 of Urushima. 

Regarding claim 4, Urushima discloses in figure 6 the substrate 14 is provided 
with external electrodes 31 connected to an external board. Urushima does not disclose 
in figure 6 the semiconductor device is mounted on the substrate in plural form. 
However, Urushima discloses in figure 11A the semiconductor device 3 is mounted on 
the substrate in plural form. In view of such teaching, it would have been obvious at the 
time of the present invention to modify figure 6 of Urushima by having the 
semiconductor device mounted on the substrate in plural form to utilize the improved 
structure of the semiconductor device to form a multi chip package. 
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Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Urushima in view of Chu et al. (US 5,168,348). 

Regarding claim 1 1 , Urushima discloses in figure 6 substantially all the structure 
set forth in the claimed invention except openings defined in the second heat radiating 
film and parts of the second surface of the semiconductor device exposed through the 
openings. However, Chu et al. discloses in figure 3 openings (holes between elements 
114) defined in the second heat radiating film 114 (col. 5, lines 8-1 1 ) and parts of the 
second surface of the semiconductor device 102 (col. 4, line 64) exposed through the 
openings. In view of such teaching, it would have been obvious at the time the invention 
was made to modify Urushima et al. by having openings defined in the second heat 
radiating film and parts of the second surface of the semiconductor device exposed 
through the openings to enhance convective cooling performance on the semiconductor 
device (col. 3, lines 28-30, Chu et al.). 

Regarding claim 12, Chu et al. discloses in figure 3 a seal 112 (col. 5, line 5) is 
applied onto the second surface of the semiconductor device 102, openings are defined 
in the second heat radiating film 114, and openings are provided such that the seal is 
exposed. It is noted that element 1 12 constitutes a similar structure as the claimed seal 
and therefore can function as a seal. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Urushima et al. 
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Regarding claim 13, Urushima et al. discloses on figure 6 substantially all the 
structure set forth in the claimed invention except the thickness of each of the first and 
second heat radiating films being from 30 urn to 200 urn. However, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
Urushima et al. by having the thickness of each of the first and second heat radiating 
films being from 30 urn to 200 urn, since it has been held that where the general 
conditions of a claim are disclosed in the prior art discovering the optimum or working 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Claims 16, 18-19, 34 and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Urushima in view of Aoki et al. (US 2003/0037866). 

Regarding claim 16, Urushima et al. discloses on figure 6 substantially all the 
structure set forth in the claimed invention except a film having an insulating property 
used for the first and second heat radiating film. However, Aoki et al teaches in para 
[0021], lines 1-6 the heat radiating film can be formed of silica alumina ceramic, which 
comprises an insulating property. In view of such teaching, it would have been obvious 
at the time the invention was made to modify Urushima et al. by having a film having an 
insulating property used for the first and second heat radiating film to effectively form a 
semiconductor device package. 

Regarding claims 18, 34 and 36, Aoki et al. teaches in para [0021], lines 1-6 the 
material for the first and second heat radiating is ceramic. 
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Regarding claim 19, Aoki et al. teaches in para [0021], lines 1-6 the material for 
the first and second heat radiating is silica alumina ceramic. 

Allowable Subject Matter 

Claims 10, 15, 33 and 35 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The reference (s) of record do not teach or suggest, either singularly or in 
combination at least the limitation of "openings are defined in the first heat radiating film, 
and parts of the surface of the substrate are exposed through the openings" for claim 
10; "the first heat radiating film and the second heat radiating film are different in 
thermal expansion coefficient" for claim 15; "the second heat radiating film has a 
peripheral edge that is exposed to air" for claim 33; "the heat radiating film has a 
peripheral edge that is exposed to air" for claim 35. 

Claims 37-40 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: The reference (s) of record do not teach or suggest, either singularly or in 
combination at least the limitation of " a second heat radiating film disposed on the 
second surface of the semiconductor device without extending beyond the periphery of 
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the second surface and without overlapping the first heat radiating film, the second heat 
radiating film having a peripheral edge that is exposed to air" for claim 37. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 7:30 am- 4:30 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on (571) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is (571 ) 273-8300 for 
regular communications. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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November 28, 2005. 



